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256 Chapter 6 Branching Statements and Logical Operators

if (test-condition)
statement1

else
statement2

If test-condition is true, or nonzero, the program executes statement1 and skips
over statement2. Otherwise, when test-condition is false, or zero, the program skips
statement1 and executes statement2 instead. So the following code fragment prints the
first message if answer is 1492 and prints the second message otherwise:

if (answer == 1492)
cout << "That's right!\n";

else
cout << "You'd better review Chapter 1 again.\n";

Each statement can be either a single statement or a statement block delimited by
braces (see Figure 6.2).The entire if else construct counts syntactically as a single
statement.

For example, suppose you want to alter incoming text by scrambling the letters while
keeping the newline character intact. In that case, each line of input is converted to an
output line of equal length.This means you want the program to take one course of
action for newline characters and a different course of action for all other characters.As
Listing 6.2 shows, if else makes this task easy.The listing also illustrates the std:: quali-
fier, one of the alternatives to a using directive.

statement1
if (test_expr)
     statement2
else
     statement3

statement4

statement4

statement3 statement2test_expr

if else statement

truefalse

statement1

Figure 6.2 The structure of if else statements.



MA122 -
Computer

Programming
and

Apllications

if else
statement

|| and &&
operators

if else

1 // ifelse.cpp -- using the if else statement

2 #include <iostream>

3 int main()

4 {

5 char ch;

6 std::cout << "Type, and I shall repeat.\n";

7 std::cin.get(ch);

8 while (ch != ’.’)

9 {

10 if (ch == ’\n’)

11 std::cout << ch; // done if newline

12 else

13 std::cout << ch++; // done otherwise

14 //std::cin.get(ch);

15 }

16

17 return 0;

18 }
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if else

1 // ifelse.cpp -- using the if else statement

2 #include <iostream>

3 int main()

4 {

5 char ch;

6 std::cout << "Type, and I shall repeat.\n";

7 std::cin.get(ch);

8 while (ch != ’.’)

9 {

10 if (ch == ’\n’)

11 std::cout << ch; // done if newline

12 else

13 std::cout <<ch++; // done otherwise

14 std::cin.get(ch);

15 }

16 return 0;

17 }
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261Logical Expressions

expressions is true, or nonzero, the resulting expression has the value true. Otherwise, the
expression has the value false. Here are some examples:

5 == 5 || 5 == 9   // true because first expression is true
5 > 3 || 5 > 10    // true because first expression is true
5 > 8 || 5 < 10    // true because second expression is true
5 < 8 || 5 > 2     // true because both expressions are true
5 > 8 || 5 < 2     // false because both expressions are false

Because the || has a lower precedence than the relational operators, you don’t need to
use parentheses in these expressions.Table 6.1 summarizes how the || operator works.

C++ provides that the || operator is a sequence point.That is, any value changes indi-
cated on the left side take place before the right side is evaluated. (Or in the newer parl-
ance of C++11, the subexpression to the left of the operator is sequenced before the
subexpression to the right.) For example, consider the following expression:

i++ < 6 || i == j

Suppose i originally has the value 10. By the time the comparison with j takes place, i
has the value 11.Also C++ won’t bother evaluating the expression on the right if the
expression on the left is true, for it only takes one true expression to make the whole logi-
cal expression true. (The semicolon and the comma operator, recall, are also sequence
points.)

Listing 6.4 uses the || operator in an if statement to check for both uppercase and
lowercase versions of a character.Also it uses C++’s string concatenation feature (see
Chapter 4,“Compound Types”) to spread a single string over three lines.

Listing 6.4 or.cpp

// or.cpp -- using the logical OR operator
#include <iostream>
int main()
{

using namespace std;
cout << "This program may reformat your hard disk\n"

"and destroy all your data.\n"
"Do you wish to continue? <y/n> ";

char ch;

Table 6.1 The || Operator

The Value of expr1 || expr2

expr1 == true expr1 == false

expr2 == true true true

expr2 == false true false
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263Logical Expressions

Listing 6.5 shows how to use && to cope with a common situation, terminating a
while loop, for two different reasons. In the listing, a while loop reads values into an array.
One test (i < ArSize) terminates the loop when the array is full.The second test (temp
>= 0) gives the user the option of quitting early by entering a negative number.The pro-
gram uses the && operator to combine the two tests into a single condition.The program
also uses two if statements, an if else statement, and a for loop, so it demonstrates sev-
eral topics from this chapter and Chapter 5.

Listing 6.5 and.cpp

// and.cpp -- using the logical AND operator
#include <iostream>
const int ArSize = 6;
int main()
{

using namespace std;
float naaq[ArSize];
cout << "Enter the NAAQs (New Age Awareness Quotients) "

<< "of\nyour neighbors. Program terminates "
<< "when you make\n" << ArSize << " entries "
<< "or enter a negative value.\n";

int i = 0;
float temp;
cout << "First value: ";
cin >> temp;
while (i < ArSize && temp >= 0) // 2 quitting criteria
{

naaq[i] = temp;
++i;
if (i < ArSize)             // room left in the array,
{

cout << "Next value: ";
cin >> temp;            // so get next value

}
}
if (i == 0)

cout << "No data--bye\n";

Table 6.2 The && Operator

The Value of expr1 && expr2

expr1 == true expr1 == false

expr2 == true true false

expr2 == false false false
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1 // or.cpp -- using the logical OR operator

2 #include <iostream>

3 int main()

4 {

5 using namespace std;

6 cout << "This program may reformat your hard disk\n"

7 "and destroy all your data.\n"

8 "Do you wish to continue? <y/n> ";

9 char ch;

10 cin >> ch;

11 if (ch == ’y’ || ch == ’Y’) // y or Y

12 cout << "You were warned!\a\a\n";

13 else if (ch == ’n’ || ch == ’N’) // n or N

14 cout << "A wise choice ... bye\n";

15 else

16 cout << "That wasn’t a y or n! Apparently you "

17 "can’t follow\ninstructions";

18 return 0; }
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1 // and.cpp -- using the logical AND operator

2 #include <iostream>

3 const int ArSize = 6;

4 int main()

5 {

6 using namespace std;

7 float naaq[ArSize];

8 cout << "Enter the NAAQs (New Age Awareness

Quotients) "

9 << "of\nyour neighbors. Program terminates "

10 << "when you make\n" << ArSize << " entries "

11 << "or enter a negative value.\n";

12

13 int i = 0;

14 float temp;

15 cout << "First value: ";

16 cin >> temp;
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1 while (i < ArSize && temp >= 0) // 2 quitting

criteria

2 {

3 naaq[i] = temp;

4 ++i;

5 if (i < ArSize) // room left in the array

,

6 {

7 cout << "Next value: ";

8 cin >>temp; // so get next value

9 }

10 }

11 if (i == 0)

12 cout << "No data--bye\n";

13 else

14 {

15 cout << "Enter your NAAQ: ";

16 float you;
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1 cin >> you;

2 int count = 0;

3

4 for (int j = 0; j < i; j++)

5 if (naaq[j] > you)

6 ++count;

7

8 cout << count;

9

10 cout << " of your neighbors have greater awareness

of\n"

11 << "the New Age than you do.\n";

12 }

13 return 0;

14 }
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